Presented as a poster at the Joint 46th Annual Meeting of the American Academy of Child and the Canadian Academy of Child Psychiatry, Chicago IL, October [19] [20] [21] [22] [23] [24] 1999 contrast, a recent report based on the National Comorbidity Survey evaluated numerous risk factors for lifetime suicide attempts in persons aged 15 to 54 years. In addition to the association with anxiety disorders in general, significant correlates included generalized anxiety disorder (GAD), agoraphobia, simple or specific phobia, social phobia, and posttraumatic stress disorder (PTSD) (5) . Data show an increased suicide attempt rate in adults who have panic disorder (PD) and panic attacks (6, 7) ; however, this association has not been replicated consistently (8) (9) (10) (11) (12) .
Post-mortem studies of adolescent suicide have demonstrated mood disorders, substance abuse, and conduct disorder to be significant correlates of completed suicide (13, 14) . Shaffer and others did not find an association between anxiety and suicide (13) . Moreover, Brent and others did not find an association between anxiety disorder and suicide after controlling for comorbid mood disorder (14) . However, a recent epidemiologic analysis of child and adolescent suicidal ideation and suicide attempts identified anxiety disorder as an independent risk factor for suicide attempts (15) . The same data implicated most anxiety disorders, including specific phobia, social phobia, GAD, agoraphobia, avoidant disorder, overanxious disorder, obsessive-compulsive disorder (OCD), and separation anxiety disorder (SAD), in increasing the risk for ideation or attempt. Diagnostic differences based on age and sex that contributed independently to the risk ofattempt and ideation were described. Having any anxiety disorder was an independent risk factor for suicide attempt in both sexes and both age groups. In contrast, having any anxiety disorder was not associated with an increased risk of ideation in either sex or in either age group. Pilowsky and others, in a community-based sample of mid-adolescents, found a significant association between panic attacks and suicidal ideation and suicide attempts after controlling for demographic variables, major depression, and alcohol and drug use (16) .
This investigation further explores the role of anxiety disorders in a large sample of clinic-referred youth with suicidal ideation and suicide attempts. Based on the literature discussed above, we examined 3 hypotheses: 1) any current pediatric anxiety disorder is independently associated with suicidal ideation or suicide attempt, 2) attempters and ideators have a higher prevalence of most specific anxiety disorders than do nonsuicidal patients, and 3) with stratification by age, anxiety disorders in general are associated with suicide attempt in both younger and older age groups.
Methods

Subjects
The sample consisted of 1979 patients (42.1 % male and 57.9% female) assessed at an outpatient child and adolescent mood and anxiety disorders clinic between 1986 and 1995. The age range was from 5 to 19 years, with a mean of 14.3 years (SD 2.8) and a median of 15 years. As expected, suicide attempters tended to be older. For instance, in our sample, only 5 (1.2%) of the attempters were under 10 years of age, and 20 (5%) ofthe attempters were under 12 years ofage. Ratings of socioeconomic status, as determined by Hollingshead's 4-factor index of social status, were between 8 and 66 (mean 37.3, SD 14.0), corresponding to Social Class III (17) .
Procedures
Subjects were assessed using a semistructured interviewthe Schedule for Affective Disorders and Schizophrenia for School Aged Children -Present Episode (K-SADS-P) interview (18)-an instrument devised to document symptoms for the current episode of a psychiatric disorder. The current episode is defined as one with onset in the past 12 months. A trained clinician interviewed the parent or guardian and child to establish the onset of the current psychiatric episode and then rated the symptoms for the current episode and for the week prior to the evaluation. Cases were reviewed by a child psychiatrist to verify the relevant symptoms and DSM-III (19) and DSM-III-R (20) diagnoses.
To increase consistency and to optimize relevance to the presently used version ofthe DSM, DSM-IV (21) diagnoses were derived for these patients using a computer algorithm, which has been described previously (22) . The algorithm used the K-SADS-P symptom ratings to generate diagnoses for schizophrenia spectrum disorders, bipolar spectrum disorders (included bipolar I, II, and not otherwise specified [NOS]), major depressive disorder, depressive disorder NOS, conduct disorder, PD, agoraphobia, social phobia, specific phobia, SAD, GAD, OCD, and eating disorders. Items in the K-SADS-P that corresponded to DSM-IV diagnostic criteria were identified for each disorder. The severity of an item or symptom in the K-SADS-P is rated from 1 to 5 (1 = not present, 2 = slight, 3 = mild, 4 = moderate,S = severe). Three psychiatrists then unanimously agreed on the minimum rating required for presence of a symptom-at least mild or moderate. The algorithm verified that a patient had all symptoms and the requisite number ofother symptoms to meet DSM-IV criteria for the diagnosis.
Generally, the algorithm used a more stringent definition of caseness than does the K-SADS-P. For instance, since DSM-IV GAD requires excessive anxiety and worry more days than not, to create algorithm criteria for GAD we chose a K-SADS-P rating of moderate (4 = feels anxious for more than 50% ofawake time) rather than mild (3 = feels anxious at least 3 times weekly for more than 3 hours each episode) from the K-SADS-P question for "generalized anxiety." The agreement between algorithm diagnosis and the DSM-III and DSM-III-R diagnoses from the K-SADS-P diagnostic summary sheet was acceptable, with kappa values between 0.5 and 0.6 (P:S; 0.05). This version of the K-SADS-P focused mainly on internalizing symptoms and therefore did not elicit information about symptoms to make DSM-IV diagnoses of attention-deficit hyperactivity disorder (ADHD), oppositional defiant disorder (ODD), or substance abuse disorders. Hence, these diagnoses were made based on the clinician's and supervising psychiatrist's original DSM-III or DSM-III-R diagnosis recorded on the K-SADS-P diagnostic summary sheet.
Using the questions from the K-SADS-P on suicidal behaviour, the patients were categorized as nonsuicidal if they scored no (1) or slight (2) on suicidal ideation (n = 817); as having suicidal ideation if they scored at least mild (2: 3) on suicidal ideation (n = 768); as having made a definite suicide attempt if they scored definite (2: 3) for seriousness or at least mild (2:3) for lethality (n = 394) of suicide attempt.
Stratification by Age
Two age groups were established. The median age in this sample (15 years) was selected as the upper limit of the younger age group. Other reports evaluating suicidality in youth have used similar age limits (23, 24) . Late adolescence is a period of higher risk for attempts resulting in completion (25, 26) . Hence the age stratification used here has empirical support and is clinically relevant.
Data Analysis
Demographic characteristics and psychiatric diagnoses were compared among the 3 groups using analysis of variance (ANOVA), Chi-square test, and Fisher's exact test and logistic regression where appropriate. Where applicable, tests were adjusted for multiple comparisons. A logisticregression model involving the most significant demographic and diagnostic variables was used to separate the effect of anxiety disorder from demographic factors and comorbid disorders. Hosmer and Lemeshow goodness-of-fit parameters were calculated for the model and were within acceptable limits (27) .
Results
Demographics
Younger. There were no significant differences in ethnicity or socioeconomic status (SES) among nonsuicidal youth, ideators, and attempters. There was a sex difference in the overall 2 x 3 chi-square with regard to suicidality (X 2 = 62.57, df2, P = 0.0001), with pairwise comparisons showing that Vol 45, NoS attempters were more likely to be female than were ideators or nonsuicidal patients (Table 1) .
Older. There were no significant differences in ethnicity or SES among the 3 groups. There was again a sex difference in the 2 x 3 chi-square with regard to suicidality (X 2 = 21.95, df 2, P < 0.0001), with pairwise comparisons demonstrating that attempters were more likely to be female than were ideators and nonsuicidal patients ( Table 2) .
Anxiety Disorders
Younger. No differences were found among the 3 groups in the frequency ofhaving any anxiety disorder in general or the frequencies of having specifically PD, agoraphobia, OCD, social phobia, or specific phobia. A difference in rates ofSAD with regard to suicidality was noted in the overall comparison (X 2 = 15.3, df2, P = 0.0005). Pairwise comparisons indicated that both nonsuicidal youth and ideators had higher frequencies of SAD than did attempters. Another difference in the overall comparison involved the prevalence ofGAD with suicidality (X 2 = 16.6, df 2, P = 0.0002). Pairwise comparisons showed that the rate of GAD was higher in ideators than in nonsuicidal youth (Table 1) .
Older. No differences were found in the frequencies ofhaving any anxiety disorder in general or having specifically PD, agoraphobia, OCD, social phobia, or specific phobia fornonsuicidal youth, ideators, and attempters. This age group had an association between GAD and suicidality similar to thatin the younger group in both the overall and pairwise comparisons (Table 2 ). However, no associations involving SAD were noted.
Other Psychiatric Disorders
Younger. For this age group, the overall comparison indicated differences in rates of any mood disorder (X 2 = 166, df2, P < 0.0001) and rates of major depression (X 2 = 152, df 2, P < 0.0001) across the sample (Table 1) . Differences in disruptive disorders and substance use disorders were also found in relation to suicidality (X 2 = 9.14, df2, P < 0.01 for disruptive disorders; P = 0.0002 for substance use disorders [Fisher's exact test]). Pairwise comparisons produced similar findings for mood, disruptive, and substance use disorders. Bipolar disorder was not associated with ideation or attempt.
Older. Differences in the rates of general mood disorder and major depressive disorder with regard to suicidality were shown (l = 61.4, df2, P < 0.0001 for mood disorder; l =55, df 2, P < 0.0001 for major depressive disorder) ( Table 2 ). Pairwise comparisons resulted in similar findings. No differences were seen in the frequencies of bipolar disorder and substance use disorders across the sample.
Logistic-Regression Analysis
Logistic regression was performed in both younger and older age groups, controlling for the effects ofcomorbid conditions and demographic factors. Diagnostic and demographic variables that were significant in the initial pairwise comparisons were included in the regression.
Younger. Being female was associated with a higher risk of attempting versus being nonsuicidal (OR = 4.59; 95%CI, 2.83 to 7.44) and attempting versus ideating (OR = 3.48; 95%CI, 2.22 to 5.48). Mood disorder was more likely in attempters (OR = 5.27; 95%CI, 3.45 to 8.06; P < 0.0001) and ideators (OR = 5.02; 95%CI, 3.69 to 6.82; P < 0.0001) compared with non suicidal youth. Substance use disorder was associated with a greater chance of attempting versus ideating (OR = 3.04; 95%CI, 1.02 to 9.01; P = 0.04) and attempting versus being nonsuicidal (OR = 12.6; 95%CI, 2.26 to 7.01; P = 0.001) ( Table 3 ). SAD was associated with a lower likelihood of attempting suicide than being nonsuicidal (OR = 0.14; 95%CI, 0.05 to 0.39; P < 0.0001). Similarly, SAD was associated with a lower likelihood ofattempting than ideating (OR = 0.30; 95%CI, 0.11 to 0.80; P = 0.006) ( Table 3) .
Older. Being female was associated with findings similar to those found for the younger group. Results related to mood disorder were also similar. GAD was more common in ideators than in nonsuicidal youth (OR = 1.65; 95%CI, 1.03 to 2.66; P = 0.03) ( Table 4 ).
Discussion
The results were generally not in accord with the initial hypotheses. First, there was no indication of a significant association between having a current anxiety disorder in general and suicidal ideation or suicide attempt in a clinical pediatric population. Second, most specific anxiety disorders were not associated with attempt or ideation, with 2 exceptions-in the younger group, SAD was most prevalent in nonsuicidal children, less prevalent in ideators, and least prevalent in attempters; in the older group, GAD was significantly more prevalent in ideators than in nonsuicidal youth. Third, anxiety disorder in general was not associated with suicide attempt in either age group.
This data set has some limitations. This is a clinical sample, and therefore results may not be applicable to the general population (28) . The K-SADS-P elicits cross-sectional data and does not assess lifetime disorder or lifetime attempts. Another methodologic issue is that the version of the K-SADS used does not include DSM-IV ADHD, ODD, and substance use disorders. These diagnoses were obtained based on the psychiatrist's DSM-III and DSM-III-R diagnoses on the diagnostic summary sheet. Thus, the computer algorithm was unable to uniformly convert every DSM-III or DSM-III-R diagnosis into a DSM-IV diagnosis. Additionally, the algorithm had no distress or impairment criteria. Lastly, numerous comparisons were made, thus increasing the risk of false-positive results.
This study has several strengths, including using trained clinicians, emmploying a structured diagnostic tool, studying a large sample size, stratifying by age, separately analyzing attempters and ideators, and accounting for covariates using logistic regression.
In contrast with epidemiologic data (5, 15) , we did not find any association between anxiety disorder and attempt. Our results are similar to those of post-mortern studies, in which the presence of an anxiety disorder has not been significantly associated with completed suicide in youth (13, 14, 25) . Still, the diagnosis of anxiety disorder by psychological autopsy may result in underdiagnosis, possibly masking an association.
The higher prevalence of GAD in older ideators (> 15 years) was similar to findings in epidemiologic samples (5, 15) . Together with the lack of association between anxiety disorder in general and suicide attempt, this suggests that some relation between childhood anxiety and suicidal ideation exists, although it remains unclear at this time. With regard to SAD, observations of behavioural inhibition in relation to childhood shyness (29, 30) might be germane to the higher frequency of SAD in both younger ideators and nonsuicidal children (age :5 15) when contrasted with attempters. Behavioural inhibition has been associated with SAD (31) in a 3year follow-up study. If youth with SAD are inhibited, this might explain why SAD is associated with a lower risk of attempt in our sample.
The frequencies of other psychiatric disorders in this sample help us assess our findings regarding anxiety disorders and other known risk factors for suicidal behaviour. Although other studies have reported an elevated risk for suicide completion among older youth with disruptive disorders (13, 23, 24) , we found no significant differences regarding the frequency of disruptive disorders in either age group-perhaps because children whose primary clinical diagnosis was a disruptive behaviour disorder were not well represented in this sample.
Mood disorder was associated with both suicidal ideation and suicide attempts in this sample. Substance abuse and dependence were more common in the younger attempters and differentiated attempters from ideators. Such results have been seen in older age groups (4,13-15,32) but not in younger children (15) . That the logistical regression did not show an elevated prevalence of substance use disorder in older attempters and ideators (age> 15) may be an effect ofthe high background rate of mood disorders.
The relation between pediatric anxiety disorder and suicidal ideation and suicide attempts does not appear to be straightforward. One salient area of agreement between our data and previous studies is the highly significant risk for attempt associated with sex, mood disorder, and substance use disorder. In this study, P-values for anxiety disorders were relatively less significant than for mood disorders and substance use disorders. Gould and others reported odds ratios for anxiety disorders that were almost universally ofa smaller magnitude than those for mood and substance use disorders (15) . The concordance of these findings from 2 markedly different samples suggests that in both clinical and community child and adolescent populations, mood and substance use disorders are more important than anxiety disorders as risk factors for suicide attempt. Until the role ofanxiety disorder as a risk factor for suicidal ideation and suicide attempt is better characterized in clinical populations, suicide assessments should be adapted to reflect the associations more consistently reported for mood and substance use disorders. Future research should
Clinical Implications
• The role of anxiety disorder in suicidal ideation among children is less pronounced than that ofmood and substance use disorders; pediatric anxiety disorder does not appear to be a risk factor for suicide attempt.
• Separation anxiety disorder (SAD) may be protective against attempt for younger children, while generalized anxiety disorder (GAD) increases the risk of ideation in older children.
• Further studies ofcommunity samples and oflongitudinal design are needed.
Limitations
• The data were cross-sectional.
• The sample was clinic referred, and results therefore may not be generalizable.
involve community samples as well as longitudinal follow-up ofchildren with anxiety disorders to ascertain the possible associations between anxiety and suicidality over time.
